Receptor binding and biologic activity of biosynthetic human insulin and mini-proinsulin produced by recombinant gene technology.
Human insulin and its precursor, mini-proinsulin, made with a new biosynthetic method, were tested for their receptor binding, biologic action, and antibody binding ability. The structure of mini-proinsulin is similar to that of proinsulin with a shortened C-peptide, B(1-29)-Ala-Ala-Lys-A(1-21) insulin. The ability of biosynthetic human insulin to bind to receptors, to stimulate 2-deoxyglucose uptake in isolated adipocytes, and to bind to insulin antibody was comparable to that of semisynthetic human insulin. The ability of mini-proinsulin to bind to insulin receptors and to stimulate 2-deoxyglucose uptake in adipocytes was 0.5 and 0.2% that of human insulin, whereas the corresponding abilities of proinsulin were 5 and 3%, respectively. Despite having less receptor binding and biologic activity, mini-proinsulin demonstrated higher affinity for the insulin antibody than did proinsulin. These results suggest that biosynthetic human insulin behaves similarly to semisynthetic human insulin in its receptor binding and biologic activity, and that the shortened C-peptide region reduces receptor binding by fixing or covering the N-terminal region of the A chain, which is important for receptor binding.